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Abstract. All the experimental variants cultivated under a plant density of 41.700 plants/ha (80/30 cm) presented 
a medium height higher than the experimental variants planted under the control density (80/40 cm – 31.250 
plants/ha). The highest value concerning the medium number of leaves was obtained at the tomato hybrid 
Shannon F1 (28.55). The blossoming and fruit link of the first 3 clusters on the tomato plants recorded the 
highest percent at the Menhir F1 (80/40 cm) tomato hybrid (90.79 %). The same experimental variant has the 
highest percent in blossoming and fruit link from the cluster number 4 till 8. (54.84 %) and the total one. The 
early production is influenced by the plant density 80/30 cm – 41.700 plants/ha, with a medium yield of 2.47 
kg/m2. The same plant density in interaction with the tomato hybrids obtained a significant difference (3.18 
kg/m2 medium early yield – (interaction between plant density 80/30 cm and Cronos F1 tomato hybrid). The 
interaction between tomato hybrids and adopted plant density lead to no statistical differences. 
 The total yield was influenced by the plant density adopted with a medium yield of 19.26 kg/m2 at the 
plant density of 80/30 cm. The interactions between densities and tomato hybrids lead to statistical significance 
in case of Cronos F1 tomato hybrid planted at a density of 80/30 cm – 41.700 plants/ha (20.46 kg/m2 total yield), 
and at the same density but a different tomato hybrid, Shannon F1 (19.23 kg/m2 total yield). 
 
INTRODUCTION 
 
The consumption of fresh vegetables is an actual and pragmatic desideratum 
nowadays.  Greenhouses are an important source in providing these aspects. In order to work 
in profit the farmers tend to produce their vegetables in early seasons when the prices are 
higher. Mulching of the soil seems to be a crucial factor in order to produce early vegetables. 
In order to establish a vegetable production in early season, the environment has a lot of 
importance. The trend is to produce vegetables in modern greenhouses with a minimum lost 
of energy. 
 
 
MATERIAL AND METHOD 
 
The experimental field was founded in 2007 in the vegetable growing sector at the 
Faculty of Horticulture. The experiment was conceived as a bifactorial one. The experimental 
factors where: 
Factor 1 (biological material used) –  Cronos F1 tomato hybrid (control) 
     Menhir F1 tomato hybrid  
      Shannon F1 tomato hybrid 
Factor 2 (plant density) – 80/40 cm (31.250 plants/ha) (control) 
        80/30 cm (41.700 plants/ha) 
From the combination of the two factors resulted 6 experimental variants placed in 3 
repetitions. 
The experiment was founded in 3.04.2007, when the transplants where planted. Before 
the plantation the irrigation system was mounted and the soil was mulched with a black 
plastic film. Concerning the environmental conditions, the experiment was placed in a modern 
plastic tunnel double covered with Visquen UV 5 plastic film. The length of the plastic tunnel 
was 32 m, and 8 m wide. The surface of an experimental variant was established at 4.80 m2. 
The plastic tunnel was equipped with a fertirigation system, artificial fog system and an 
automatically opening and closure system for the windows. 
In the pedoclimatic conditions of the Transilvanian Tableland the early yield was 
established between 15.06.2007 – 28.06.2007. 
The experimental was dismounted in 3.09.2007. 
 
RESULTS AND DISCUSIONS 
 
The medium height of the tomato plants is higher in all experimental variants 
cultivated on the second plant density (80/30 cm – 41.700 plants/ha). A plausible explanation 
for this cause can be the self shading effect of the plants. As for the blossom and fruit link the 
experimental variant Menhir F1 80/40 cm recorded the highest values for the first three 
clusters and as well for the clusters between four and eight. The same experimental variant 
obtained the highest total blossom and fruit link. 
 
 
Blossom and fruit link for the tomato plants cultivated in the plastic tunnel (Cluj-Napoca 2007) 
Table 1 
blossom and fruit link 
between clusters 1-3 
blossom and fruit link 
between clusters 4-8 
Total blossom and fruit 
link 
 
Experimental 
variants 
 
Medium 
height 
(cm) 
Medium 
nr. of 
leafs 
Medium 
number 
of 
clusters Flowers Fruits 
link 
% Flowers Fruits 
link 
% Flowers Fruits 
link 
% 
Cronos F1 
80/40 cm 177.77 22.55 6.11 58.66 52.00 88.64 66.00 33.33 50.50 124.66 85.33 68.45 
Cronos F1 
80/30 cm 180.55 23.66 6.22 60.33 51.33 85.08 61.33 26.66 43.46 121.66 77.99 64.10 
Menhir F1 
80/40 cm 217.77 26.10 7.22 58.00 52.66 90.79 68.66 37.66 54.84 126.66 90.32 71.30 
Menhir F1 
80/30 cm 221.11 25.77 6.88 53.33 48.00 90.00 66.00 33.66 51.00 119.33 81.66 68.43 
Shannon F1 
80/40 cm 239.99 28.55 7.33 68.00 56.00 82.35 90.00 44.00 48.88 158.00 100.00 63.29 
Shannon F1 
80/30 cm 245.55 28.11 7.10 71.00 55.33 77.92 94.33 38.00 40.28 165.33 93.33 56.45 
 
The early yield was established between 15.06.2007 – 28.06.2007. Regarding the 
influence of plant density upon the early yield of tomato plants, we can observe a positive 
distinct significant difference in case of plant density 80/30 (41.700 plants/ha).With a medium 
early yield of 2.47 kg/m2. (Table 2) 
The combined influence between plant density and used cultivars, in case of the early 
yield showed that the higher plant density (41.700 plants/ha) and Cronos F1 tomato hybrid 
lead to the highest early yield. Compared with the control resulted a significant positive 
difference (3.18 kg/m2). Compared with the average of the experiment resulted a distinct 
significant positive difference. (Table 3) 
 
The influence of plant density upon the early yield of tomato plants (Cluj-Napoca 2007) 
Table 2 
Plant density Medium yield (kg/m2) 
Medium relativ 
yield (%) 
Difference 
(±kg/m2) 
Significance of 
difference 
80/40 (31.250 pl/ha) 1.83 100.0 0.00 Control 
80/30 (41.700 pl/ha) 2.47 134.9 0.64 ** 
DL (p 5 %) + 0.38; DL (p 1%) + 0.58; DL (p 0.1 %) + 0.93 
 
 
The combined influence plant density + cultivar upon the early yield of tomato plants (Cluj-Napoca 2007) 
Table 3 
Significance 
of 
difference 
Significance 
of 
difference Experimental 
variants 
Medium 
yield 
(kg/m2) 
Medium 
relative 
yield (%) in 
comparation 
with control 
Difference 
in 
comparation 
with control 
(±kg/m2) 
Compared 
with control 
Medium 
relative 
yield (%) in 
comparation 
with the 
average of 
the 
experimental 
variants 
 
Difference 
in 
comparation 
with the 
average of 
the 
experimental 
variants 
(±kg/m2) 
Compared 
with the 
average 
80/40+Cronos 
F1(Control) 2.33 100.00 0.00 - 108.37 0.18 - 
80/30+Cronos F1 3.18 136.50 0.85 * 147.90 1.03 ** 
80/40+Menhir F1 1.97 84.54 -0.36 - 91.62 -0.18 - 
80/30+Menhir F1 2.41 103.43 0.08 - 112.09 0.26 - 
80/40+Shannon F1 1.19 51.07 -1.14 00 55.34 -0.96 0 
80/30+Shannon F1 1.82 78.11 -0.51 - 84.65 -0.33 - 
Average of the 
experimental 
variants 
2.15 - -  100.00 0 - 
DL (p 5 %) + 0.66; DL (p 1%) + 1.00; DL (p 0.1 %) + 1.61 
 
The total yield was influenced by the plant density, with a medium yield of 19.26 
kg/m2 at the density 80/30 – 41.700 plants/ha. (Table 4) 
 
 
The influence of plant density upon the total yield of tomato plants (Cluj-Napoca 2007) 
Table 4 
Plant density Medium yield (kg/m2) 
Medium relativ 
yield (%) 
Difference 
(±kg/m2) 
Significance of 
difference 
80/40 (31.250 pl/ha) 17.26 100.0 0.00 Control 
80/30 (41.700 pl/ha) 19.26 111.6 2.00 ** 
DL (p 5 %) + 0.96; DL (p 1%) + 1.46; DL (p 0.1 %) + 2.34 
 
Regarding the combined influence between plant density and cultivars upon the total 
yield we can observe that the higher densities (41.700 plants/ha) obtained total medium yields 
larger on the Cronos F1 tomato hybrid with a medium yield of 20.46 kg/m2 and a difference 
distinct significant positive compared with the control, and at the Shannon F1 tomato hybrid 
(19.23 kg/m2) with a difference significant and positive. (Table 5) 
 The combined influence plant density + cultivar upon the total yield of tomato plants (Cluj-Napoca 2007) 
Table 5 
Significance 
of 
difference 
Significance 
of 
difference Experimental 
variants 
Medium 
yield 
(kg/m2) 
Medium 
relative 
yield (%) in 
comparation 
with control 
Difference 
in 
comparation 
with control 
(±kg/m2) 
Compared 
with control 
Medium 
relative 
yield (%) in 
comparation 
with the 
average of 
the 
experimental 
variants 
 
Difference 
in 
comparation 
with the 
average of 
the 
experimental 
variants 
(±kg/m2) 
Compared 
with the 
average 
80/40+Cronos 
F1(Control) 17.42 100.00 0.00 - 95.39 -0.84 - 
80/30+Cronos F1 20.46 117.45 3.04 ** 112.04 2.20 * 
80/40+Menhir F1 16.28 93.45 -1.14 - 89.15 -1.98 0 
80/30+Menhir F1 18.09 103.84 0.67 - 99.06 -0.17 - 
80/40+Shannon F1 18.09 103.84 0.67 - 99.06 -0.17 - 
80/30+Shannon F1 19.23 110.39 1.81 * 105.31 0.97 - 
Average of the 
experimental 
variants 
18.26 - - - 100.00 0 - 
DL (p 5 %) + 1.67; DL (p 1%) + 2.53; DL (p 0.1 %) + 4.06 
 
The highest percent of extra quality fruits was obtained at the Shannon F1 tomato 
hybrid cultivated at a plant density of 41.700 plants/ha with a value of 85.90 %. 
Although Cronos F1 80/30 obtained the highest total yield it seems that this yield is 
influenced by the first quality fruits plus extra quality fruits in a percent of 97.21 %. (Table 6) 
  
The quality of the tomato yield (Cluj-Napoca 2007) 
Table 6 
 
Yield on qualities 
Total 
yield Extra quality Extra quality + First quality Experimental 
variants 
kg/m2 kg/m2 
% from 
total 
yield 
kg/m2 
% from 
total 
yield 
% compared 
with the 
experimental 
control 
Cronos F1 
80/40 (control) 17.42 14.09 80.88 16.74 96.09 100 
Cronos F1 
80/30 20.46 16.49 80.59 19.89 97.21 114.17 
Menhir F1 
80/40 16.28 13.21 81.14 15.81 97.11 90.75 
Menhir F1 
80/30 18.09 14.26 78.82 17.33 95.79 99.48 
Shannon F1 
80/40 18.09 14.56 80.48 17.74 98.06 101.83 
Shannon F1 
80/30 19.23 16.52 85.90 19.02 98.90 109.18 
 
 
 CONCLUSIONS 
 
1. The medium height of the tomato plants is higher in all experimental variants 
cultivated on the second plant density (80/30 cm – 41.700 plants/ha). 
2. Regarding the blossom and fruit link, the experimental variant Menhir F1 80/40 cm 
recorded the highest values for the first three clusters and as well for the clusters between four 
and eight. The same experimental variant obtained the highest total blossom and fruit link. 
3. All the experimental variants panted at the control plant density 80/40 cm – 31.250 
plants/ha recorded a higher value for blossom and fruit link than the variants planted at the 
density 80/30 – 41.700 plants/ha. 
4. The combined influence plant density and cultivars used in case of the early yield 
showed that the higher plant density (41.700 pl/ha) and Cronos F1 tomato hybrid lead to the 
highest early yield. 
5. The combined influence between plant density and cultivars upon the total yield 
was higher on the Cronos F1 tomato hybrid with a medium yield of 20.46 kg/m2 on the plant 
density 41.700 plants/ha.  
6. Although Cronos F1 80/30 obtained the highest total yield it seems that this yield is 
influenced by the first quality fruits plus extra quality fruits in a percent of 97.21 %. 
